Effects of calcium channel blockers on the coronary circulation.
Calcium channel blockers are among the most effective antiischemic therapies currently available. These agents afford a reduction in vascular smooth muscle tone by interrupting the excitation-contraction coupling process dependent on calcium transport. The efficacy of calcium channel blockers in patients with myocardial ischemia is probably due in large part to their effects on coronary circulation. In experimental models of coronary occlusion, these agents have been demonstrated to increase coronary vasodilation and coronary blood flow. Recruitment of coronary vasodilator reserve by nifedipine has been demonstrated indirectly via enhancement of left ventricular function in a canine model. Additionally, calcium channel blockers have been shown to modify the reactive hyperemic response usually seen after coronary artery occlusion. These changes in coronary resistance vessels, which normally regulate myocardial blood flow in response to metabolic requirements, have important clinical implications. Larger collateral vessels are also affected by calcium channel blockers, although the results observed in experimental models are not as clear cut. Although techniques for measuring coronary blood flow in humans are more limited, considerable data have accumulated on the effects of calcium channel blockers in humans. Assessments of coronary vasodilation using quantitative angiography have produced variable results. However, improved myocardial perfusion, as measured by thallium-201 scintigraphy after administration of nifedipine, and beneficial effects on coronary blood flow and coronary vascular resistance as assessed using the precordial xenon-133 washout technique before and after sublingual administration of nifedipine have been observed. Overall, such studies have not only shown the clinical usefulness of calcium channel blockers, but have broadened our understanding about the complex interplay of their mechanisms of action.